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Basis of the report 



With regard to the elements of the international application:* 
| | the international application as originally filed. 

[x] the description, pages 1 to 4, 12 to 44 , as originally filed, 

pages , filed with the demand, 

pages 5 to 11, received on 26 June 2000 with the letter of 26 June 2000 

pages 



X the claims, 



pages 
pages 



, as originally filed, 
, as amended (together with any statement) under Article 19, 



X the drawings, 



X 



filed with the demand, 
pages 62 to 72 , received on 26 June 2000 with the letter of 26 June 2000 
pages , as originally filed, 
pages , filed with the demand, 

pages 1/17 to 17/17 , received on 30 June 1999 with the letter of 30 June 1999 

the sequence listing part of the description: 

pages , as originally filed 
pages , filed with the demand 

pages 1/17 to 17/17 , received on 30 June 1999 with the letter of 30 June 1999 

With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 
| [ the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, was on the basis of 
the sequence listing: 

| | contained in the international application in written form. 

| X 1 filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

[ | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 



|X 1 The amendments have resulted in the cancellation of: 
| | the description, pages 45-61 
| | the claims, Nos. 
| | the drawings, sheets/fig. 

[ | This report has been established as if (some of) the amendments had not been made, since they have been considered 

to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 

report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 1 6 and 70. 1 7). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-50 YES 

Claims NO 

Inventive step (IS) Claims 1-50 YES 

Claims NO 

Industrial applicability (I A) Claims 1-50 YES 

Claims NO 

2. Citations and explanations (Rule 70.7) 
Citations 

Dl: AU 31341/95 (THE JOHN HOPKINS UNIVERSITY SCHOOL OF MEDICINE) 1 February 1991 

D2: Lee, W.H. et al. (1997) Cancer Epidemiology, Biomarkers and Prevention, volume 6, pp. 443-450 
D3: Jhaveri, M.S. et al. (27 March 1998) Gene, volume 210, number 1, pp. 1-7 

D4: Lee W.H. et al. (1994) Proceedings of the National Academy of Sciences USA, volume 91, pp. 1 1733-11737 

D5: Frommer M. et al. (1992) Proceedings of the National Academy of Sciences USA, volume 89, number 5, pp. 
1827-1831 



Novelty and Inventive Step 

Claims 1 to 50 are considered novel and inventive when compared to any one of Dl to D5, None of the citations 
disclose a method to identify abnormal methylation of cytosine within the glutathione-S-transferase (GST) Pi gene or 
it's regulatory flanking sequences defined by (and inclusive of) CpG sites -43 to +55, using a selective amplification 
technique. Furthermore none of Dl to D5 identify specific sequences that may be used in the exemplified method. As 
a result claims 1 to 50 are novel and inventive. 



Industrial Applicability 

Claims 1 to 46 exhibit industrial applicability. 
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said site or sites at which abnormal cytosine methylation occurs is/are 
methylated, and 

(iii) determining the presence of amplified DNA, 

wherein the amplifying step (ii) is used to amplify a target region of the GST- 
5 Pi gene and/or its regulatory flanking sequences defined by (and inclusive of) 
CpG sites -43 to +55. 

Since the amplification is designed to only amplify the target region if 
the said site or sites at which abnormal cytosine methylation (i.e. as 
compared to the corresponding site or sites of DNA from subjects without the 

10 disease or condition being assayed) occurs is/are methylated, the presence of 
amplified DNA will be indicative of the disease or condition in the subject 
from which the isolated DNA has been obtained. The assay thereby provides 
a means for diagnosing or prognosing the disease or condition in a subject 
The step of isolating DNA may be conducted in accordance with 

15 standard protocols. The DNA may be isolated from any suitable body 

sample, such as cells from tissue (fresh or fixed samples), blood (including 
serum and plasma), semen, urine, lymph or bone marrow. For some types of 
body samples, particularly fluid samples such as blood, semen, urine and 
lymph, it may be preferred to firstly subject the sample to a process to enrich 

20 the concentration of a certain cell type (e.g. prostate cells). One suitable 

process for enrichment involves the separation of required cells through the 
use of cell-specific antibodies coupled to magnetic beads and a magnetic cell 
separation device. 

Prior to the amplifying step, the isolated DNA is preferably treated 

25 such that unmethylated cytosines are converted to uracil or another 

nucleotide capable of forming a base pair with adenine while methylated 
cytosines are unchanged or are converted to a nucleotide capable of forming 
a base pair with guanine. This treatment permits the design of primers 
which enable the selective amplification of the target region if the said site or 

30 sites at which abnormal cytosine methylation occurs is/are methylated. 
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Preferably, following treatment and amplification of the isolated DNA, 
a test is performed to verify that unmethylated cytosines have been 
efficiently converted to uracil or another nucleotide capable of forming a 
base pair with adenine, and that methylated cystosines have remained 
5 unchanged or efficiently converted to another nucleotide capable of forming 
a base pair with guanine. 

Preferably, the treatment of the isolated DNA involves reacting the 
isolated DNA with bisulphite in accordance with standard protocols. As will 
be clear from the above discussion of bisulphite treatment, unmethylated 
10 cytosines will be converted to uracil whereas methylated cytosines will be 

unchanged. Verification that unmethylated cytosines have been converted to 
uracil and that methylated cystosines have remained unchanged may be 
achieved by; 

(i) restricting an aliquot of the treated and amplified DNA with a suitable 
15 restriction enzyme(s) which recognise a restriction site(s) generated by or 

resistant to the bisulphite treatment, and 

(ii) assessing the restriction fragment pattern by electrophoresis. 
Alternatively, verification may be achieved by differential hybridisation 
using specific oligonucleotides targeted to regions of the treated DNA where 

20 unmethylated cytosines would have been converted to uracil and methylated 
cytosines would have remained unchanged. 

The amplifying step may involve polymerase chain reaction (PCR) 
amplification, ligase chain reaction amplification (20) and others (21). 
Preferably, the amplifying step is conducted in accordance with 

25 standard protocols for PCR amplification, in which case, the reactants will 
typically be suitable primers, dNTPs and a thermostable DNA polymerase, 
and the conditions will be cycles of varying temperatures and durations to 
effect alternating denaturation of strand duplexes, annealing of primers (e.g. 
under high stringency conditions) and subsequent DNA synthesis. 
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To achieve selective PCR amplification with bisulphite-treated DNA, 
primers and conditions may be used to discriminate between a target region 
including a site or sites of abnormal cytosine methylation and a target region 
where there is no site or sites of abnormal cytosine methylation. Thus, for 
5 amplification only of a target region where the said site or sites at which 

abnormal cytosine methylation occurs is/are methylated, the primers used to 
anneal to the bisulphite-treated DNA (i.e. reverse primers) will include a 
guanine nucleotide(s) at a site(s) at which it will form a base pair with a 
methylated cytosine(s). Such primers will form a mismatch if the target 

10 region in the isolated DNA has unmethylated cytosine nucleotide(s) (which 
would have been converted to uracil by the bisulphite treatment) at the site 
or sites at which abnormal cytosine methylation occurs. The primers used 
for annealing to the opposite strand (i.e. the forward primers) will include a 
cytosine nucleotide(s) at any site(s) corresponding to site(s) of methylated 

15 cytosine in the bisulphite-treated DNA. 

Preferably, the primers used for the PCR amplification are of 12 to 30 
nucleotides in length and are designed to anneal to a sequence within the 
target region that includes two to four cytosine nucleotides that are 
abnormally methylated in the DNA of a subject with the disease or condition 

20 being assayed. In addition, the primers preferably include a terminal 

nucleotide that will form a base pair with a cytosine nucleotide (reverse 
primer), or the guanine nucleotide opposite (forward primer), that is 
abnormally methylated in the DNA of a subject with the disease or condition 
being assayed. 

25 The step of amplifying is used to amplify a target region within the 

GST-Pi gene and/or its regulatory flanking sequences. The regulatory 
flanking sequences may be regarded as the flanking sequences 5' and 3' of the 
GST-Pi gene which include the elements that regulate, either alone or in 
combination with another like element, expression of the GST-Pi gene. 
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In particular, the step of amplifying is used to amplify a target region 
within the region of the GST-Pi gene and its regulatory flanking sequences 
defined by (and inclusive of) CpG sites -43 to +55 (wherein the numbering of 
the CpG sites is relative to the transcription start site). The numbering and 
position of CpG sites is shown in Figure 1. 

The step of determining the presence of amplified DNA may be 
conducted in accordance with standard protocols. One convenient method 
involves visualisation of a band(s) corresponding to amplified DNA, 
following gel electrophoresis. 

Preferably, the disease or condition to be assayed is selected from 
cancers, especially hormone dependent cancers such as prostate cancer, 
breast cancer and cervical cancer, and liver cancer. 

For the diagnosis or prognosis of prostate cancer, the step of amplifying 
preferably amplifies a target region within the region of the GST-Pi gene and 
its regulatory flanking sequences defined by (and inclusive of) CpG sites -43 
to +53, more preferably, -43 to +10. However, within these target regions it 
is believed that there are CpG sites which show variability in methylation 
status in prostate cancer or are methylated in other tissues. Thus, for the 
target region defined by (and inclusive of) CpG sites -43 to +10, it is 
preferred that the primers used for amplification be designed so as to 
minimise (i.e. by use of redundant primers or by avoidance of the sites) the 
influence of CpG sites -36, -32, -23, -20, -19, -14 and a polymorphic region 
covering site -33. Further, for DNA isolated from cells other than from 
prostate tissue (e.g. blood), it is preferred that the primers used be designated 
to amplify a target region that does not include the region of the GST-Pi gene 
and its regulatory flanking sequences defined by (and inclusive of) CpG sites 
-7 to +7, or, more preferably, -13 to +8, since this may lead to false positives. 
Further preferred target regions, therefore, are within the region of the GST- 
Pi gene and its regulatory flanking sequences defined by (and inclusive of) 
CpG sites -43 to -14, -43 to -8, +9 to +53 and +1 to +53. 
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Suitable primer pairs for the diagnosis or prognosis of prostate cancer, 
include those consisting of a forward and reverse primer selected from each 
of the following groups: 

Forward Primers (i.e. anneal to the 5' end of the target region) 
5 CGCGAGGTTTTCGTTGGAGTTTCGTCGTC (SEQ ID NO: 1) 

CGTrATTAGTGAGTACGCGCGGTTC (SEQ ID NO: 2) 

YGGTTTTAGGGAATTTTTTTTCGC (SEQ ID NO: 3) 

YGGYGYGTTAGTTYGTTGYGTATATTTC (SEQ ID NO: 4) 

GGGAATITTTTTTCGCGATGTTTYGGCGC (SEQ ID NO: 5) 

10 TTTTrAGGGGGTTYGGAGCGTTTC (SEQ ID NO: 6) 

GGTAGGTTGYGTTTATCGC (SEQ ID NO: 7) 

Reverse Primers (i.e. anneal to the extension of the forward primer) 
TCCCATCCCTCCCCGAAACGCTCCG (SEQ ID NO: 8) 

GAAACGCTCCGAACCCCCTAAAAACCGCTAACG (SEQ ID NO: 9) 
15 GRCCCTAAAATCCCCRAAATCRCCGCG (SEQ ID NO: 10) 

ACCCCRACRACCRCTACACCCCRAACGTCG (SEQ ID NO: 11) 

CTCTTCTAAAAAATCCCRCRAACTCCCGCCG (SEQ ID NO: 12) 

AAAACRCCCTAAAATCCCCGAAATCGCCG (SEQ ID NO: 13) 

AACTCCCRCCGACCCCAACCCCGACGACCG (SEQ ID NO: 14) 

20 AAAAATTCRAATCTCTCCGAATAAACG (SEQ ID NO: 15) 

AAAAACCRAAATAAAAAGCACACGACG (SEQ ID NO: 16) 

wherein Y is C, T or, preferably, a mixture thereof, and R is A, G or, 
preferably, a mixture thereof. 

For the diagnosis or prognosis of liver cancer, the step of amplifying 
25 preferably amplifies a target region within the region of the GST-Pi gene and 
its regulatory flanking sequences defined by (and inclusive of) CpG sites -43 
to -14 and/or +9 to +53. However, within these target regions it is believed 
that there are CpG sites which show variability in methylation status in liver 
cancer or are methylated in other tissues. Thus, for the target region defined 
30 by (and inclusive of) CpG sites -43 to -14, it is preferred that the primers used 
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for amplification be designed so as to minimise (i.e. by use of redundant 
primers or by avoidance of the sites) the influence of CpG sites -36, -32, -23, - 
20, -19, -14 and a polymorphic region covering site -33. 

It will be appreciated by persons skilled in the art, that a site or sites of 
abnormal cytosine methylation within the above identified target regions of 
the GST-Pi gene and/or its regulatory flanking sequences, could be detected 
for the purposes of diagnosing or prognosing a disease or condition 
(particularly, prostate cancer and/or liver cancer) by methods which do not 
involve selective amplification. For instance, oligonucleotide/polynucleotide 
probes could be designed for use in hybridisation studies (e.g. Southern 
blotting) with bisulphite-treated DNA which, under appropriate conditions of 
stringency, selectively hybridise only to DNA which includes a site or sites of 
abnormal methylation of cytosine(s). Alternatively, an appropriately selected 
informative restriction enzyme(s) could be used to produce restriction 
fragment patterns that distinguish between DNA which does and does not 
include a site or sites of abnormal methylation of cytosine(s). 

Thus, in a second aspect, the present invention provides a diagnostic 
or prognostic assay for a disease or condition in a subject said disease or 
condition characterised by abnormal methylation of cytosine at a site or sites 
within the glutathione-S-transferase (GST) Pi gene and/or its regulatory 
flanking sequences, wherein said assay comprises the steps of; 

(i) isolating DNA from said subject, and 

(ii) determining the presence of abnormal methylation of cytosine at a site 
or sites within the region of the GST-Pi gene and/or its regulatory flanking 
sequences defined by (and inclusive of) CpG sites -43 to +55. 

The step of isolating DNA may be conducted as described above in 
relation to the assay of the first aspect. 

Preferably, the region of the GST-Pi gene and its regulatory flanking 
sequences within which the presence of methylated cytosine(s) at a site or 
sites is determined is selected from the regions defined by (and inclusive of) 
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CpG sites -43 to +53, -43 to +10, -43 to -14, +9 to +53 and +1 to +53. 
However, within these regions, it is preferred that certain sites (namely, CpG 
sites, -36, -33, -32, -23, -20, -19, and -14) be avoided as the site or sites at 
which, for the purpose of the assay, the presence of abnormal methylation of 
5 cytosine is determined. 

Where the determination step is to involve selective hybridisation of 
oligonucleotide/polynucleotide/peptide-nucleic acid (PNA) probes, prior to 
the determination step, the isolated DNA is preferably treated (e.g. with 
bisulphite) such that unmethylated cytosines are converted to uracil or 

10 another nucleotide capable of forming a base pair with adenine while 

methylated cytosines are unchanged or are converted to a nucleotide capable 
of forming a base pair with guanine. This treatment permits the design of 
probes which allow for selective hybridisation to a target region including a 
site or sites of abnormal methylation of cytosine. 

15 In a third aspect, the present invention provides a primer or probe 

(sequence shown in the 5* to 3' direction) comprising a nucleotide sequence 
selected from the group consisting of: 



GGGGAGGTTTTCGTTGGAGTTTCGTCGTC 


(SEQ 


ID 


NO: 


1) 


CGTTATTAGTGAGTACGCGCGGTTC 


(SEQ 


ID 


NO: 


2) 


YGGTrTTAGGGAATTTlTTTTCGC 


(SEQ 


ID 


NO: 


3) 


YGGYGYGTTAGTTYGTTGYGTATATTTC 


(SEQ 


ID 


NO: 


4) 


GGGAATTTTTTTTCGCGATGTTTYGGCGC 


(SEQ 


ID 


NO: 


5) 


1TTTTAGGGGGTTYGGAGCGTTTC 


(SEQ 


ID 


NO: 


6) 


GGTAGGTTGYGTTTATCGC 


(SEQ 


ID 


NO: 


7) 


AAAAATTCRAATCTCTCCGAATAAACG 


(SEQ 


ID 


NO: 


8) 


AAAAACCRAAATAAAAACGACACGACG 


(SEQ 


ID 


NO: 


9) 


TCCCATCCCTCCCCGAAAGGCTCCG 


(SEQ 


ID 


NO: 


10) 


GAAACGCTCCGAACCCCCTAAAAACCGCTAACG 


(SEQ 


ID 


NO: 


11) 


CRCCCTAAAATCCCCRAAATCRCCGCG 


(SEQ 


ID 


NO: 


12) 


ACCGCRAGRACCRCTAGACCCCRAACGTCG 


(SEQ 


ID 


NO: 


13) 
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Claims: 

1. A diagnostic or prognostic assay for a disease or condition in a subject, 
5 said disease or condition characterised by abnormal methylation of cytosine 

at a site or sites within the glutathione-S-transferase (GST) Pi gene and/or its 
regulatory flanking sequences, wherein said assay comprises the steps of; 

(i) isolating DNA from said subject, 

(ii) exposing said isolated DNA to reactants and conditions for the 
10 amplification of a target region of the GST-Pi gene and/or its regulatory 

flanking sequences which includes a site or sites at which abnormal cytosine 
methylation characteristic of the disease or condition occurs, the 
amplification being selective in that it only amplifies the target region if the 
said site or sites at which abnormal cytosine methylation occurs is/are 
15 methylated, and 

(iii) determining the presence of amplified DNA, 

wherein the amplifying step (ii) is used to amplify a target region within the 
region of the GST-Pi gene and/or its regulatory flanking sequences defined by 
(and inclusive of) CpG sites -43 to +55, 

20 

2. An assay according to claim 1, wherein prior to the amplifying step, 
the isolated DNA is treated such that unmethylated cytosines are converted 
to uracil or another nucleotide capable of forming a base pair with adenine 
while methylated cytosines are unchanged or are converted to a nucleotide 

25 capable of forming a base pair with guanine, 

3. As assay according to any one of the preceding claims, wherein the 
amplifying step involves polymerase chain reaction (PCR) amplification. 

30 4. An assay according to claim 3, wherein said PCR amplification utilises 
a reverse primer including guanine at at least one site whereby, upon the 




PCT/AU99/00306 
Received 26 June 2000 



63 



reverse primer annealing to the treated DNA, said guanine will either form a 
base pair with a methylated cytosine (or another nucleotide to which the 
methylated cytosine has been converted through said treatment) if present, or 
will form a mismatch with uracil (or another nucleotide to which 
5 unmethylated cytosine has been converted through said treatment). 

5. An assay according to claim 4, wherein said PCR amplification utilises 
a forward primer including cytosine at at least one site(s) corresponding to 
cytosine nucleotides that are abnormally methylated in the DNA of a subject 

10 with the disease or condition being assayed. 

6. An assay according to claim 5, wherein the primers are of 12 to 30 
nucleotides in length. 

15 7, An assay according to claim 6, wherein the primers are selected so as 
to anneal to a sequence within the target region that includes two to four 
cytosine nucleotides that are abnormally methylated in the isolated DNA of a 
subject with the disease or condition being assayed. 

20 8. An assay according to claim 2, wherein the treatment of the isolated 
DNA involves reacting the isolated DNA with bisulphite. 

9. As assay according to claim 8, wherein the amplifying step involves 
polymerase chain reaction (PCR) amplification. 

25 

10. An assay according to claim 9, wherein said PCR amplification utilises 
a reverse primer including guanine at at least one site whereby, upon the 
reverse primer annealing to the treated DNA, said guanine will either form a 
base pair with a methylated cytosine if present, or will form a mismatch with 

30 uracil. 
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11. Aa assay according to claim 10, wherein said PGR amplification 
utilises a forward primer including cytosine at at least one site(s) 
corresponding to cytosine nucleotides that are abnormally methylated in the 

5 isolated DNA of a subject with the disease or condition being assayed. 

12. An assay according to claim 11, wherein the primers are of 12 to 30 
nucleotides in length, 

10 13. An assay according to claim 12, wherein the primers are selected so as 
to anneal to a sequence within the target region that includes two to four 
cytosine nucleotides that are abnormally methylated in the DNA of a subject 
with the disease or condition being assayed. 

15 14. An assay according to any one of the preceding claims, wherein said 
DNA is isolated from cells from tissue, blood (including serum and plasma), 
semen, urine, lymph or bone marrow. 

15. An assay according to any one of the preceding claims, wherein the 
20 disease or condition to be assayed is selected from cancers. 

16. An assay according to claim 15, wherein the disease or condition to be 
assayed is selected from prostate cancer, breast cancer, cervical cancer and 
liver cancer. 

25 

17. An assay according to claim 16, wherein the disease or condition to be 
assayed is prostate cancer. 

18. An assay according to claim 17, wherein the amplifying step is used to 
30 amplify a target region within the region of the GST-Pi gene and its 
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regulatory flanking sequences defined by (and inclusive of) CpG sites -43 to 
-4-53. 

19. An assay according to claim 17, wherein the amplifying step is used to 
5 amplify a target region within the region of the GST-Pi gene and its 

regulatory flanking sequences defined by (and inclusive of) CpG sites -43 to 
+ 10. 

20. An assay according to claim 17, wherein the amplifying step is used to 
10 amplify a target region within the region of the GST-Pi gene and its 

regulatory flanking sequences defined by (and inclusive of) CpG sites -43 to 
-14. 

21. An assay according to claim 17, wherein the amplifying step is used to 
15 amplify a target region within the region of the GST-Pi gene and its 

regulatory flanking sequences defined by (and inclusive of) CpG sites -43 to 
-8. 

22. An assay according to any one of the preceding claims wherein the 
20 target region excludes any or all of the CpG sites -36, -32, -23, -20, -19 and 

-14. 

23. An assay according to any one of claims 5 to 21, wherein if either or 
both of the reverse or forward primers anneal to a sequence within the target 

25 region that includes any or all of CpG sites -36, -32, -23, -20, -19 and -14, their 
said PCR amplification further utilises equivalent reverse and/or forward 
primers including a redundant nucleotide(s) at the position(s) within their 
sequence(s) corresponding to cytosine or methylated cytosine of CpG sites - 
36, -32, -23, -20, -19 and -14. 

30 
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24. An assay according to claim 17, wherein the amplifying step is used to 
amplify a target region within the region of the GST-Pi gene and its 
regulatory flanking sequences defined by (and inclusive of) CpG sites +9 to 
+ 53. 

25. An assay according to claim 17, wherein the amplifying step is used to 
amplify a target region within the region of the GST-Pi gene and its 
regulatory flanking sequences defined by (and inclusive of) CpG sites + 1 to 
+ 53. 

26. An assay according to claim 17, wherein the amplifying step involves 
PCR amplification using primer pairs consisting of a forward and reverse 
primer selected from each of the following groups: 

Forward Primers 

15 CGCGAGGTTTTCGTTGGAGTTTCGTCGTC (SEQ ID NO: 1) 

CGTTATTAGTGAGTACGCGCGGTTC (SEQ ID NO: 2) 

YGGT1TTAGGGAATTTTTTTTCGC (SEQ ID NO: 3) 

YGGYGYGTTAGTTYGTTGYGTATATTTC (SEQ ID NO: 4) 

GGGAATTTTTTTTCGCGATGTTTYGGCGC (SEQ ID NO: 5) 

20 TTTTTAGGGGGTTYGGAGCGTTTC (SEQ ID NO: 6) 

GGTAGGTTGYGTTTATCGC (SEQ ID NO: 7) 

Reverse Primers 

TCCCATCCCTCCCCGAAACGCTCCG (SEQ ID NO: 8) 

GAAACGCTCCGAACCCCCTAAAAACCGCTAACG (SEQ ID NO: 9) 

25 CRCCCTAAAATCCCCRAAATCRCCGCG (SEQ ID NO: 10) 

ACCCCRAGRACCRGTACACCCCRAACGTCG (SEQ ID NO: 11) 

CTCTTCTAAAAAATCCCRCRAACTCCCGCCG (SEQ ID NO: 12) 
AAAACRCCCTAAAATCCCCGAAATCGCCG (SEQ ID NO: 13) 

AAGTCCCRCCGACCCCAACCCCGACGACCG (SEQ ID NO: 14) 

30 AAAA/VITCRAATCTCTCCGAATAAACG (SEQ ID NO: 15) 
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AAAAACCRAAATAAAAACC ACACGACG (SEQ ID NO : 16) , 

wherein Y is C, T or a mixture thereof, and R is A, G or a mixture thereof. 



27. An assay according to claim 17, wherein the amplifying step involves 
5 PCR amplification using primer pairs consisting of a forward and reverse 
primer selected from each of the following groups: 
Forward Primers 

CGCGAGGTTTTCGTTGGAGTTTCGTCGTC (SEQ ID NO: 1) 

CG1TATTAGTGAGTACGCGCGGTTC (SEQ ID NO: 2) 

10 Reverse Primers 

TCCGATCCCTCCCGGAAACGCTCCG (SEQ ID NO: 8) 

GAAACGCTCCGAACCCCCTAAAAACGGCTAACG (SEQ ID NO: 9). 



28. An assay according to claim 17, wherein the amplifying step involves 
15 PCR amplification using primer pairs consisting of a forward and reverse 

primer selected from each of the following groups: 
Forward Primers 

YGGTTTTAGGGAATTTTTTTTCGC (SEQ ID NO: 3) 

YGGYGYGTTAGTITGTTGYGTATATTTC (SEQ ID NO: 4) 

20 GGGAATTT r rTTTTCGGGATGTTTYGGCGC (SEQ ID NO: 5) 

Reverse Primers 

CRCCCTAAAATCCCCRAAATCRCCGCG (SEQ ID NO: 10) 

ACCCCRACRACCRCTACAGCCCRAACGTCG (SEQ ID NO: 11) 

CTC r rrCTAAAAAATCCCRCRAACTCCCGCCG (SEQ ID NO: 12) 

25 AAAACRCCCTAAAATCCGCGAAATCGCCG (SEQ ID NO: 13) 

AACTCCCRCCGACCCCAACCCCGACGACCG (SEQ ID NO : 14) , 

wherein Y is C, T or a mixture thereof and R is A, G or a mixture thereof. 

29. An assay according to claim 17, wherein the amplifying step involves 
30 PCR amplification using primer pairs consisting of a forward and reverse 
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primer selected from each of the following groups: 
Forward Primers 

TTTTTAGGGGGTTYGGAGCGTTTC (SEQ ID NO: 6) 

GGTAGGTTGYGTTTATCGC (SEQ ID NO: 7) 

Reverse Primers 

AAAAATTCRAATCTCTCCGAATAAACG (SEQ ID NO : 15 ) 

AAAAACCRAAATAAAAAGGACACGACG (SEQ ID NO: 16), 

wherein Y is C, T or a mixture thereof, and R is A, G or a mixture thereof. 



10 30. An assay according to claim 16, wherein the disease or condition to be 
assayed is liver cancer. 



31. An assay according to claim 30, wherein the amplifying step is used to 
amplify a target region within the region of the GST-Pi gene and its 
15 regulatory flanking sequences defined by (and inclusive of) CpG sites -43 to 
-14. 



32. An assay according to claim 31, wherein the target region excludes any 
or all of the CpG sites -36, -32, -23, -20, -19, and -14. 

20 

33. An assay according to claim 30, wherein if either or both of the reverse 
or forward primers anneal to a sequence within the target region that 
includes any or all of CpG sites -36, -32, -23, -20, -19 and -14, then said PGR 
amplification further utilises equivalent reverse and/or forward primers 

25 including a redundant nucleotide(s) at the position(s) within their 

sequence(s) corresponding to cytosine or methylated cytosine of CpG sites - 
36, -32, -23, -20, -19 and -14. 



34. An assay according to claim 30, wherein the amplifying step is used to 
30 amplify a target region within the region of the GST-Pi gene and its 
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regulatory flanking sequences defined by (and inclusive of) CpG sites +9 to 
+ 53. 

35. A diagnostic or prognostic assay for a disease or condition in a subject 
5 said disease or condition characterised by abnormal methylation of cytosine 

at a site or sites within the glutathione-S-transferase (GST) Pi gene and/or its 
regulatory flanking sequences, wherein said assay comprises the steps of; 

(i) isolating DNA from said subject, and 

(ii) determining the presence of abnormal methylation of cytosine at a site 
10 or sites within the region of the GST-Pi gene and/or its regulatory flanking 

sequences defined by (and inclusive of) CpG sites -43 to +55. 

36. An assay according to claim 35, wherein the region of the GST-Pi gene 
and its regulatory flanking sequences within which the presence of 

15 methylated cytosine(s) at a site or sites is determined is selected from the 

regions defined by (and inclusive of) CpG sites -43 to +53, -43 to +10, -43 to 
-14, +9 to +53 and +1 to +53. 

37. An assay according to claim 35 or 36, wherein the said region of the 
20 GST-Pi gene and its regulatory flanking sequences excludes any or all of the 

CpG sites -36, -32, -23, -20, -19 and -14, 

38. An assay according to claim 36, wherein the region of the GST-Pi gene 
and its regulatory flanking sequences within which the presence of 

25 methylated cytosine(s) at a site or sites is determined is the region defined by 
(and inclusive of) CpG sites +9 to +53. 

39. An assay according to claim 36, wherein the region of the GST-Pi gene 
and its regulatory flanking sequences within which the presence of 
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methylated cytosine(s) at a site or sites is determined is the region defined by 
(and inclusive of) CpG sites +1 to +53. 

40. An assay according to any one of claims 35 to 39, wherein prior to the 
5 determination step, the isolated DNA is treated such that unmethylated 

cytosines are converted to uracil or another nucleotide capable of forming a 
base pair with adenine while methylated cytosines are unchanged or are 
converted to a nucleotide capable of forming a base pair with guanine. 

10 41. An assay according to claim 40, wherein the treatment of the isolated 
DNA involves reacting the isolated DNA with bisulphite. 

42. An assay according to any one of claims 35 to 41, wherein the 
determination step involves selective hybridisation of 

15 oligonucleotide/polynucleotide/peptide-nucleic acid (PNA) probe (s). 

43. An assay according to claim 42, wherein if the probe(s) hybridise to a 
sequence within the target region that includes any or all of CpG sites -36, - 
32, -23, -20, -19 and -14, then said selective hybridisations further utilises 

20 equivalent probe(s) including a redundant nucleotide(s) at the position(s) 

within their sequence(s) corresponding to cytosine or methylated cytosine of 
CpG sites -36, -32, -23, -20, -19 and -14. 

44. An assay according to any one of claims 35 to 43, wherein said DNA is 
25 isolated from cells from tissue, blood (including serum and plasma), semen, 

urine, lymph or bone marrow/ 

45. An assay according to any one of claims 35 to 43, wherein the disease 
or condition to be assayed is selected from cancers. 

30 
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46. An assay according to claim 45, wherein the disease or condition to be 
assayed is selected from prostate cancer, breast cancer, cervical cancer and 
liver cancer. 

47. An assay according to claim 46, wherein the disease or condition to be 
assayed is prostate cancer. 

48. An assay according to claim 46, wherein the disease or condition to be 
assayed is liver cancer. 

49. A primer or probe comprising a nucleotide sequence selected from the 
group consisting of: 



CGCGAGGTTTTCGTTGGAGTTTCGTCGTC 


(SEQ 


ID 


NO: 


1) 


CGTTATTAGTGAGTACGCGCGGTTC 


(SEQ 


ID 


NO: 


2) 


YGGTT1TAGGGAATTTTTTTTCGC 


(SEQ 


ID 


NO: 


3) 


YGGYGYGTTAGTTYGTTGYGTATATTTC 


(SEQ 


ID 


NO: 


4) 


GGGAATTTTTTTTCGCGATG'iTr YGGCGC 


(SEQ 


ID 


NO: 


5) 


TTTTTAGGGGGTTYGGAGCGTTTC 


(SEQ 


ID 


NO: 


6) 


GGTAGGTTGYGTTTATCGC 


(SEQ 


ID 


NO: 


7) 


AAAAATTCRAATCTCTCCGAATAAACG 


(SEQ 


ID 


NO: 


8) 


AAAAACCRAAATAAAAACCACAGGACG 


(SEQ 


ID 


NO: 


9) 


TCCCATCCCTCCCCGAAACGCTCCG 


(SEQ 


ID 


NO: 


10) 


GAAACGCTCCGAACCCCCTAAAAACCGCTAACG 


(SEQ 


ID 


NO: 


11) 


CRCCCTAAAATGCCCRAAATCRCCGCG 


(SEQ 


ID 


NO: 


12) 


ACCCCRACRACCRCTACACCCCRAACGTCG 


(SEQ 


ID 


NO: 


13) 


CTCTTCTAAAAAATCCCRCRAACTCCCGCCG 


(SEQ 


ID 


NO: 


14) 


AAAACRCCCTAAAATCCGCGAAATCGGCG 


(SEQ 


ID 


NO: 


15) 


AACTCCCRCCGACCCCAACCCCGACGACCG, 


(SEQ 


ID 


NO: 


16), 



wherein Y is a mixture of C and T, and R is a mixture of A and G. 



AMENDED SHEET 
IPEA/AU 




PCT/AU99/00306 
Received 26 June 2000 



72 



50. A probe comprising a nucleotide sequence selected from the group 
consisting of: 

AAAGCTAAAAAATAAACAAACAA (SEQ ID NO: 17) 
GGGCCTAGGGAGTAAACAGACAG (SEQ ID NO: 18) 
5 CCTTTCCCTCTTTGCCARRTCCCCA (SEQ ID NO: 19) 

TTTGGTATTTITTTTCGGGTTTTAG (SEQ ID NO: 20) 
CTTGGCATCCTCCCCCGGGCTCCAG (SEQ ID NO: 21) 
GGYAGGGAAGGGAGGYAGGGGYTGGG (SEQ ID NO: 22). 
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1/17 



1Kb 



Transcription start 




Eton 7 



5' Flanking Promoter PCR 495-993 



GST-25 



-56 



GACCAGCC 



-55 -54 
CGGCC A AC ATGGTG A AACCCCGTCTCTACTA AA A 
-53 

ATACAAAAATCAGCCAGATGTGGCACGCACCTAT 
-52 

AATTCCACCTACTCGGGAGGCTGAAGCAGAATTG 
-51 -50 -49 

CTTGAACCCGAGAGGCGGAGGTTGCAGTGAGCCG 
-48 -47-46 

CCGAGATCCKXXX:ACTGCACTCCAG<XTCKK}CCA 

•45 -44 
CAGCGTGAGACTACGTCATAAAATAAAATAAAAT 

AACACAAAATAAAATAAAATAAAATAAAATAAAA 

TAAAATAATAAAATAAAATAAAATAAAATAAAAT 

•43 

AAAATAAAATAAAGCAATTTCCTTTCCTCTAAGCG 

-42 

GCCTCCACXXXTCTCCOinXjCCCTGTGAAGCGGGT 

-41 -40 -39 
GTGGAAGCTC0GGGAT0C3CAG<XKrFCrrAGGGAA 

-38 -37 -36 -35-34 -33 

TTTCCCCCCCKXJATGTOCCGCXX^^ 

-32 -31 -30 

C^OCACACTTCGCrGCGGTCCTCTTC 
GST-3 



Exon 7/3'Untranslated PCR 3874-4160 

GST-27 96 



97 



CAGT 



G<XCGGCCCAAGCTCAAGG(XTTCCTGGCCTCCCC 

98 99 
TG AGTACGTG AACCTCCCC ATC A ATGGC A ACGGG 

100 

AAAC AGTG AGGGTTGGGGGG ACTCTG AGCGGG AG 

GCAGAGTrTGCCTTCCTTTCTCCAGGACCAATAAA 

ATTTCTAAGAGAGCTACTATGAGCACTGTGTTTCCT 
101 102 103 

GGGACGGGGCITAGGGGTTCTCAGCCTCGAGGTCG 



TGOGAOGccAQA ommm^mm 



Exon 5 PCR 

GST-31 
68 



2381-2646 



CCTTCCAC<K^CATCCTCTrCCCCTC^^ 

GGGGCTCACAGACACKXCCCTGGTTGGCCCATCrc 

69 70 
CAGTGACTGTGTGTrGATCAGGCGCCCAGTCACG 
71 

CGG<XTGCTC<XClttAC(XAACCCCAGGGCrCT 

ATGGGAAGGACCAGCAGGAGGCAGCCCrcGTGG 

72 73 74 
ACATGGTGAATGACGGCGTGGAGGACCTCCG 
GST-32 





Exon 1 PCR 999-1313 

GST-ll -28 



CX^AGCKKZGCGGCGACTCCGGGGACTCCAGGGCG 
-22 -21 -20 -19 -18 -1 

CCCCTCTGCGGCCGACX3CCCXX3GG^^ 
7 .16 -15 -14 -13-12 

CKXXKXXtCTGGGGCCGGCGGGAGTCCGCGCK^ 

•11 -10 -9 -8 
CTCCAGAAGAGCGG<XXX30CXXXnX)ACTC^GCAC 

-7 -6 -5 
TG<KXXXKJAGCGGGGCGGGACX^C(XTTATAAGG 
-4 -3-2 -1 12 

CTCGGAGGCCGCGAGGCCTTCXKn*GGAGTITCGCC 

3 4 5 6 7 

GCCGCAGTCTTCGCCACCAGTGAGTACGCGCGCXX 

8 9 10 
CGCX3T00CCGGGGA 
GST-12 



Exon 2/Exon 3 PCR 1318-1920 

GCCCACCTCGAGACCCGGGACGGGGGCCTAGGG 

18 19 20 

GADXAGGACGTCCCCAGTGCCGTTAGCGGCTTT 

21 22 23 
CAGGGGGCCCGGAGCGCCTCGGGGAGGGATGGG 

24 25 26 

ACCCCGGGGGCGGGGAGGGGGGGCAGGCTGCGC 

2728 29 
TX^CCGCGOTrGGCATCCKXXXXXKKXnxXAG 

30 31 
CAAACTTTTCnTGTTCGCTGCAGTGCCGCCCTA 

32 33 
CACXXn-GGTCTATTTCCCAGTTCGAGGTAGGAGC 

AIXnGTCTGGCAGGGAAGGGAGGCAGGXXKrrGG 

34 35 
GGCTGCAGCCCACAGCCCCTCGCCCACCCGGAGA 

36 37 38 

GAT(XGAACXXXXTITATCCCTCCGTCGTGTC<XrrT 

39 40 
TTACCCCGGG<XTCCTTCCTGTTCCCCGCXTCTCC 
41 42 

CGCCATGCCTGCTCCCCGCCCCAGTGTTGTGTGAA 
43 

ATCTTCGGAC3GAACXTGTTTACCTGTTCCCTCCCT 
44 " 45 46 

GCACTCCTGACCCCTCrCCGGCnTGCrGCGAGGCG 

47 48 49 
GAGTQXXXXrGGTCCCCACATCTCGTACTTCTCCC 

50 51 52 53 54 

TCCXXXK:AG<KXGCrGCG<X^CCTGCGESI^r 
GST-15 
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Figure 6 
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Figure 9 
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Sequence Listings: 

Applicant: Commonwealth Scientific and Industrial Research 
Organisation 

Title: Diagnostic assay 

Prior Application Number: PP3129 

Prior Application Filing Date: 1998-04-23 

Number of SEQ ID NOs : 59 

Software: Patentln Ver. 2.1 

SEQ ID NO: 1 
Length: 29 
Type: DNA 

Organism: Homo sapiens 
Sequence: 1 

cgcgaggttt tcgttggagt ttcgtcgtc 29 

SEQ ID NO: 2 
Length: 25 
Type: DNA 

Organism: Homo sapiens 
Sequence : 2 

cgttattagt gagtacgcgc ggttc ~ 25 

SEQ ID NO: 3 
Length: 24 
Type : DNA 

Organism: Homo sapiens 
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Sequence: 3 

yggttttagg gaattttttt tcgc 

SEQ ID NO: 4 
Length: 28 
Type: DNA 

Organism: Homo sapiens 
Sequence: 4 

yggygygtta gttygttgyg tatatttc 

SEQ ID NO: 5 
Length: 29 
Type: DNA 

Organism: Homo sapiens 
Sequence: 5 

gggaattttt tttcgcgatg tttyggcgc 

SEQ ID NO: 6 
Length: 24 
Type : DNA 

Organism: Homo sapiens 
Sequence: 6 

tttttagggg gttyggagcg tttc 

SEQ ID NO: 7 
Length: 19 
Type: DNA 

Organism: Homo sapiens 

Sequence: 7 
ggtaggttgy gtttatcgc 

SEQ ID NO: 8 
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Length: 27 
Type : DNA 

Organism: Homo sapiens 
Sequence: 8 

aaaaattcra atctctccga ataaacg 

SEQ ID NO: 9 
Length: 27 
Type: DNA 

Organism: Homo sapiens 
Sequence: 9 

aaaaaccraa ataaaaacca cacgacg 

SEQ ID NO: 10 
Length: 25 
Type : DNA 

Organism: Homo sapiens 
Sequence: 10 

tcccatccct ccccgaaacg ctccg 

SEQ ID NO: 11 
Length: 33 
Type: DNA 

Organism: Homo sapiens 
Sequence: 11 

gaaacgctcc gaacccccta aaaaccgcta acg 

SEQ ID NO: 12 
Length: 27 
Type : DNA 

Organism: Homo sapiens 
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Sequence: 12 



crccctaaaa tccccraaat crccgcg 



27 



SEQ ID NO: 13 
Length: 30 
Type : DNA 

Organism: Homo sapiens 
Sequence: 13 

accccracra ccrctacacc ccraacgtcg 30 

SEQ ID NO: 14 
Length: 31 
Type : DNA 

Organism: Homo sapiens 
Sequence: 14 

ctcttctaaa aaatcccrcr aactcccgcc g 31 

SEQ ID NO: 15 
Length: 2 9 
Type : DNA 

Organism: Homo sapiens 
Sequence: 15 

aaaacrccct aaaatccccg aaatcgccg 29 

SEQ ID NO: 16 
Length: 30 
Type: DNA 

Organism: Homo sapiens 
Sequence: 16 

aactcccrcc gaccccaacc ccgacgaccg 30 



SEQ ID NO: 



17 
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Length: 23 
Type: DNA 

Organism: Artificial Sequence 
Feature : 

Other Information: Description of Artificial 
Sequence : Oligonucleotide 

which binds bisulf ite-converted human GST-Pi gene 

Sequence: 17 

aaacctaaaa aataaacaaa caa 

SEQ ID NO: 18 
Length: 23 
Type: DNA 

Organism: Artificial Sequence 
Feature: 

Other Information: Description of Artificial 
Sequence : Oligonucleotide 

which binds non-converted human GST-Pi gene 

Sequence : 18 

gggcctaggg agtaaacaga cag 

SEQ ID NO: 19 
Length: 25 
Type : DNA 

Organism: Artificial Sequence 
Feature: 

Other Information: Description of Artificial 
Sequence : Oligonucleotide 

which binds human GST-Pi gene 

Sequence: 19 
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cctttccctc tttcccarrt cccca 



25 



SEQ ID NO: 20 
Length: 25 
Type: DNA 

Organism: Artificial Sequence 
Feature : 

Other Information: Description of Artificial 
Sequence : Oligonucleotide 

which binds bisulf ite-converted human GST-Pi gene 

Sequence: 20 

tttggtattt tttttcgggt tttag 25 

SEQ ID NO: 21 
Length: 25 
Type: DNA 

Organism: Artificial Sequence 
Feature: 

Other Information: Description of Artificial 
Sequence : Oligonucleotide 

which binds non-converted human GST-Pi gene 

Sequence: 21 

cttggcatcc tcccccgggc tccag 25 

SEQ ID NO: 22 
Length: 26 
Type: DNA 

Organism: Artificial Sequence 



Feature : 
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Other Information: 



Description of Artificial 



Sequence : Oligonucleotide 



which binds human GST-Pi gene 



Sequence: 22 



ggyagggaag ggaggyaggg gytggg 



26 



SEQ ID NO: 23 
Length: 31 
Type : DNA 

Organism: Homo sapiens 
Sequence: 23 

ttatgtaata aatttgtata ttttgtatat g 31 

SEQ ID NO: 24 
Length: 25 
Type : DNA 

Organism: Homo sapiens 
Sequence: 24 

tgtagattat ttaaggttag gagtt 25 

SEQ ID NO: 25 
Length: 27 
Type: DNA 

Organism: Homo sapiens 
Sequence: 25 

aaacctaaaa aataaacaaa caacaaa 27 

SEQ ID NO: 26 
Length: 2 9 
Type : DNA 

Organism: Homo sapiens 
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Sequence: 2 6 



aaaaaacctt tccctctttc ccaaatccc 



29 



SEQ ID NO: 27 
Length: 27 
Type : DNA 

Organism: Homo sapiens 
Sequence: 27 

tttgttgttt gtttattttt taggttt 27 

SEQ ID NO: 28 
Length: 2 6 
Type: DNA 

Organism: Homo sapiens 
Sequence: 2 8 

gggatttggg aaagagggaa aggttt 26 

SEQ ID NO: 29 
Length: 2 4 
Type : DNA 

Organism: Homo sapiens 
Sequence: 2 9 

actaaaaact ctaaacccca tccc 24 

SEQ ID NO: 30 
Length: 24 

Type: DNA - 
Organism: Homo sapiens 

Sequence: 30 

aacctaatac taccttaacc ccat 24 
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SEQ ID NO: 31 
Length: 33 
Type : DNA 

Organism: Homo sapiens 
Sequence: 31 

aatcctcttc ctactatcta tttactccct aaa 33 

SEQ ID NO: 32 
Length: 29 
Type : DNA 

Organism: Homo sapiens 
Sequence: 32 

aaaacctaaa aaaaaaaaaa aaacttccc 29 

SEQ ID NO: 33 
Length: 29 
Type: DNA 

Organism: Homo sapiens 
Sequence: 33 

ttggttttat gttgggagtt ttgagtttt 29 

SEQ ID NO: 34 
Length: 29 
Type : DNA 

Organism: Homo sapiens 
Sequence: 34 

ttttgtgggg agttggggtt tgatgttgt 29 

SEQ ID NO: 35 
Length: 29 
Type : DNA 

Organism: Homo sapiens 
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Sequence : 



35 



ggtttagagt ttttagtatg gggttaatt 



29 



SEQ ID NO: 36 
Length: 2 0 
Type : DNA 

Organism: Homo sapiens 
Sequence: 36 

tagtattagg ttagggtttt 20 

SEQ ID NO: 37 
Length: 2 9 x 
Type : DNA 

Organism: Homo sapiens 
Sequence: 37 

aactctaacc ctaatctacc aacaacata 29 

SEQ ID NO: 38 
Length: 2 9 
Type : DNA 

Organism: Homo sapiens 
Sequence: 38 

caaaaaactt taaataaacc ctcctacca 29 

SEQ ID NO: 39 
Length: 32 
Type: DNA 

Organism: Homo sapiens 
Sequence : 39 

gttttgtggt taggttgttt tttaggtgtt ag 32 
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SEQ ID NO: 40 
Length: 30 
Type : DNA 

Organism: Homo sapiens 
Sequence: 40 

gttttgagta tttgttgtgt ggtagttttt 30 

SEQ ID NO: 41 
Length: 30 
Type : DNA 

Organism: Homo sapiens 
Sequence: 41 

ttaatataaa taaaaaaaat atatttacaa 30 

SEQ ID NO: 42 
Length: 34 
Type: DNA 

Organism: Homo sapiens 
Sequence: 42 

caacccccaa tacccaaccc taatacaaat actc 34 

SEQ ID NO: 43 
Length: 2 6 
Type : DNA 

Organism: Homo sapiens 
Sequence: 43 

ggttttagtt tttggttgtt tggatg 26 

SEQ ID NO: 44 
Length: 26 
Type : DNA 
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Organism: Homo sapiens 



Sequence: 44 



tttttttgtt tttagtatat gtgggg 



26 



SEQ ID NO: 45 
Length: 30 
Type : DNA 

Organism: Homo sapiens 
Sequence: 45 

atactaaaaa aactattttc taatcctcta 30 

SEQ ID NO: 46 
Length: 2 9 
Type: DNA 

Organism: Homo sapiens 
Sequence: 4 6 

ccaaactaaa aactccaaaa aaccactaa 29 

SEQ ID NO: 47 
Length: 38 
Type : DNA 

Organism: Artificial Sequence 
Feature : 

Other Information: Description of Artificial Sequence: M13-human 
GST-Pi oligonucleotide 

Sequence: 47 

tgtaaaacga cggccagtgg gatttgggaa agagggaa 38 

SEQ ID NO: 4 8 
Length: 38 
Type : DNA 
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Organism: Artificial Sequence 
Feature : 

Other Information: Description of Artificial Sequence: M13-human 
GST-Pi oligonucleotide 

Sequence: 4 8 

tgtaaaacga cggccagttg ttgggagttt tgagtttt 38 

SEQ ID NO: 49 
Length: 31 
Type : DNA 

Organism: Artificial Sequence 
Feature: 

Other Information: Description of Artificial Sequence: M13-human 
GST-Pi oligonucleotide 

Sequence: 49 

tgtaaaacga cggccagtta gtattaggtt a 31 

SEQ ID NO: 50 
Length: 37 
Type: DNA 

Organism: Artificial Sequence 
Feature : 

Other Information: Description of Artificial Sequence: M13-human 
GST-Pi oligonucleotide 

Sequence: 50 

tgtaaaacga cggccagtgt tttgagtatt tgttgtg 37 

SEQ ID NO: 51 
Length: 35 
Type: DNA 
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Organism: Artificial Sequence 
Feature : 

Other Information: Description of Artificial Sequence: Ml3-human 
GST-Pi oligonucleotide 

Sequence: 51 

tgtaaaacga cggccagtgt ttttagtata tgtgg 35 

SEQ ID NO: 52 
Length: 499 
Type : DNA 

Organism: Homo sapiens 



Sequence: 


52 












tgcagatcac 


ctaaggtcag 


gagttcgaga 


ccagcccggc 


caacatggtg 


aaaccccgtc 


60 


tctactaaaa 


atacaaaaat 


cagccagatg 


tggcacgcac 


ctataattcc 


acctactcgg 


120 


gaggctgaag 


cagaattgct 


tgaacccgag 


aggcggaggt 


tgcagtgagc 


cgccgagatc 


180 


gcgccactgc 


actccagcct 


gggccacagc 


gtgagactac 


gtcataaaat 


aaaataaaat 


240 


aacacaaaat 


aaaataaaat 


aaaataaaat 


aaaataaaat 


aataaaataa 


aataaaataa 


300 


aataaaataa 


aataaaataa 


agcaatttcc 


tttcctctaa 


gcggcctcca 


cccctctccc 


360 


ctgccctgtg 


aagcgggtgt 


gcaagctccg 


ggatcgcagc 


ggtcttaggg 


aatttccccc 


420 


cgcgatgtcc 


cggcgcgcca 


gttcgctgcg 


cacacttcgc 


tgcggtcctc 


ttcctgctgt 


480 


ctgtttactc 


cctaggccc 










499 



SEQ ID NO: 53 
Length: 316 
Type : DNA 

Organism: Homo sapiens 
Sequence: 53 

gggacctggg aaagagggaa aggcttcccc ggccagctgc gcggcgactc cggggactcc 60 
agggcgcccc tctgcggccg acgcccgggg tgcagcggcc gccggggctg gggccggcgg 120 
gagtccgcgg gaccctccag aagagcggcc ggcgccgtga ctcagcactg gggcggagcg 180 
gggcgggacc acccttataa ggctcggagg ccgcgaggcc ttcgctggag tttcgccgcc 240 
gcagtcttcg ccaccagtga gtacgcgcgg cccgcgtccc cggggatggg gctcagagct 300 
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cccagcatgg ggccaa 



316 



SEQ ID NO: 



54 



Length: 603 
Type: DNA 

Organism: Homo sapiens 



Sequence : 


54 












cagcatcagg 


cccgggctcc 


eggcaggget 


cctcgcccac 


ctcgagaccc 


gggacggggg 


60 


cctaggggac 


ccaggacgtc 


cccagtgccg 


ttageggett 


teagggggee 


cggagcgcct 


120 


cggggaggga 


tgggaccccg 


ggggcgggga 


gggggggcag 


gctgcgctca 


ccgcgccttg 


180 


gcatcctccc 


ccgggctcca 


gcaaactttt 


ctttgttcgc 


tgcagtgccg 


ccctacaccg 


240 


tggtctattt 


cccagttcga 


ggtaggagca 


tgtgtctggc 


agggaaggga 


ggcaggggct 


300 


ggggctgcag 


cccacagccc 


ctcgcccacc 


eggagagate 


cgaaccccct 


tatccctccg 


360 


tcgtgtggct 


tttaccccgg 


gcctccttcc 


tgttccccgc 


ctctcccgcc 


atgcctgctc 


420 


cccgccccag 


tgttgtgtga 


aatcttcgga 


ggaacctgtt 


tacctgttcc 


ctccctgcac 


480 


tcctgacccc 


tccccgggtt 


getgegagge 


ggagteggee 


cggtccccac 


atetegtact 


540 


tctccctccc 


cgcaggccgc 


tgcgcggccc 


tgegcatget 


gctggcagat 


cagggecaga 


600 


get 












603 


SEQ ID NO: 


55 













Length: 266 
Type: DNA 

Organism: Homo sapiens 
Sequence: 55 

gctctgagca cctgctgtgt ggcagtctct catccttcca cgcacatcct cttcccctcc 60 
tcccaggctg gggctcacag acagccccct ggttggccca tccccagtga ctgtgtgttg 120 
atcaggcgcc cagtcacgcg gcctgctccc ctccacccaa ccccagggct ctatgggaag 180 
gaccagcagg aggcagccct ggtggacatg gtgaatgacg gcgtggagga cctccgctgc 240 
aaatacatct ccctcatcta caccaa 266 

SEQ ID NO: 56 
Length: 287 
Type : DNA 

Organism: Homo sapiens 
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Sequence : 


56 












tccccctgct 


ctcagcatat 


gtggggcgcc 


tcagtgcccg 


gcccaagctc 


aaggccttcc 


60 


tggcctcccc 


tgagtacgtg 


aacctcccca 


tcaatggcaa 


cgggaaacag 


tgagggttgg 


120 


ggggactctg 


agcgggaggc 


agagtttgcc 


ttcctttctc 


caggaccaat 


aaaatttcta 


180 


agagagctac 


tatgagcact 


gtgtttcctg 


ggacggggct 


taggggttct 


cagcctcgag 


240 


gtcggtggga 


gggcagagca 


gaggactaga 


aaacagctcc 


tccagca 




287 


SEQ ID NO: 


57 













Length: 524 
Type : DNA 

Organism: Homo sapiens 



Sequence: 


57 












ataaaataaa 


ataaaataaa 


ataaagcaat 


ttcctttcct 


ctaagcggcc 


tccacccctc 


60 


tcccctgccc 


tgtgaagcgg 


g.tgtgcaa.gc 


tccg.g_gatcg 


cagcggtctt 


agggaatttc 


120 


cccccgcgat 


gtcccggcgc 


gccagttcgc 


tgcgcacact 


tcgctgcggt 


cctcttcctg 


180 


ctgtctgttt 


actccctagg 


ccccgctggg 


gacctgggaa 


agagggaaag 


gcttccccgg 


240 


ccagctgcgc 


ggcgactccg 


gggactccag 


ggcgcccctc 


tgcggccgac 


gcccggggtg 


300 


cagcggccgc 


cggggctggg 


gccggcggga 


gtccgcggga 


ccctccagaa 


gagcggccgg 


360 


cgccgtgact 


cagcactggg 


gcggagcggg 


gcgggaccac 


ccttataagg 


ctcggaggcc 


420 


gcgaggcctt 


cgctggagtt 


tcgccgccgc 


agtcttcgcc 


accagtgagt 


acgcgcggcc 


480 


cgcgtccccg 


gggatggggc 


tcagagctcc 


cagcatgggg 


ccaa 




524 



SEQ ID NO: 58 
Length: 524 
Type: DNA 

Organism: Homo sapiens 



Sequence : 


58 












ataaaataaa 


ataaaataaa 


ataaagtaat 


tttttttttt 


ttaagtggtt 


tttatttttt 


60 


ttttttgttt 


tgtgaagtgg 


gtgtgtaagt 


tttgggattg 


tagtggtttt 


agggaatttt 


120 


tttttgtgat 


gttttggtgt 


gttagtttgt 


tgtgtatatt 


ttgttgtggt 


tttttttttg 


180 


ttgtttgttt 


attttttagg 


ttttgttggg 


gatttgggaa 


agagggaaag 


gtttttttgg 


240 


ttagttgtgt 


ggtgattttg 


gggattttag 


ggtgtttttt 


tgtggttgat 


gtttggggtg 


300 


tagtggttgt 


tggggttggg 


gttggtggga 


gtttgtggga 


ttttttagaa 


gagtggttgg 


360 
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tgttgtgatt tagtattggg gtggagtggg gtgggattat ttttataagg tttggaggtt 420 
gtgaggtttt tgttggagtt ttgttgttgt agtttttgtt attagtgagt atgtgtggtt 480 



SEQ ID NO; 59 
Length: 524 
Type : DNA 

Organism: Homo sapiens 



Sequence : 


59 












ataaaataaa 


ataaaataaa 


ataaagtaat 


tttttttttt 


ttaagcggtt 


tttatttttt 


60 


ttttttgttt 


tgtgaagcgg 


gtgtgtaagt 


ttcgggatcg 


tagcggtttt 


agggaatttt 


120 


ttttcgcgat 


gtttcggcgc 


gttagttcgt 


tgcgtatatt 


tcgttgcggt 


tttttttttg 


180 


ttgtttgttt 


attttttagg 


tttcgttggg 


gatttgggaa 


agagggaaag 


gttttttcgg 


240 


ttagttgcgc 


ggcgatttcg 


gggattttag 


ggcgtttttt 


tgcggtcgac 


gttcggggtg 


300 


tagcggtcgt 


cggggttggg 


gtcggcggga 


gttcgcggga 


ttttttagaa 


gagcggtcgg 


360 


cgtcgtgatt 


tagtattggg 


gcggagcggg 


gcgggattat 


ttttataagg 


ttcggaggtc 


420 


gcgaggtttt 


cgttggagtt 


tcgtcgtcgt 


agttttcgtt 


attagtgagt 


acgcgcggtt 


480 


cgcgttttcg 


gggatggggt 


ttagagtttt 


tagtatgggg 


ttaa 




524 



tgtgtttttg gggatggggt ttagagtttt tagtatgggg 



ttaa 



524 



SUBSTITUTE SHEET (Rule 26) (RO/AU) 



